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57 ABSTRACT 
The staple has two legs interconnected through a web. 
Each of the legs carries a rod having a pointed bottom 
end and a head. The head has a slot for the web to pass. 
A through hole or passage is made in the rod, which is 
open at thesiot in the head and at the side rod surface. 
The rigidity of the leg decreases from the zone of inter 
connection with the web towards the leg end. A 
method of and forceps for removal of such a surgical 
staple are also disclosed. 

4. Claims, 8 Drawing Figures 
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1. 

SURGICAL STAPLE, A METHOD OF AND 
FORCEPS FOR TS REMOVAL 

The present invention relates generally to medical 
equipment and has particular reference to a surgical 
staple adapted for uniting some tissues by a staple su 
ture, especially for uniting the bone tissue. 
One prior-art surgical staple is known to comprise 

two legs having longitudinal recesses and intercon 
nected by a web (cf., e.g. USSR Inventor's Certificate 
No. 227,506 issued in 1967). 
The aforesaid staple fails to be bent inside the tissue 

operated upon nor can it be withdrawn upon knitting 
consolidation of the bone tissue involved, whenever it 
becomes necessary in cases of inflammatory reactions of 
the bone. 
The staple legs are bent manually under the bone 

being sutured. 
It is a primary object of the present invention to pro 

vide a surgical staple that could be easy-to-bend imme 
diately inside the bulk of an organ (bone) by virtue of 
self-bending. 

It is another object of the present invention to pro 
vide a surgical staple that could be introduced with a 
lower degree of traumatism. 

It is more object of the present invention to provide a 
surgical suture that could be easy-to-remove. 
Among the other objects of the present invention 

worth noting is the provision of a special method of and 
device for removal of such a staple. 

Said and other objects are accomplished due to the 
fact that in a surgical staple, comprising two legs inter 
connected by a web, according to the present invention, 
each of the legs carries a rod with a pointed bottom end 
and a head having a slot for the staple web to pass, while 
a through hole or passage is made in the rod, which is 
open at the slot in the head and at the side surface of the 
rod cylindrical portion, and the rigidity of the leg de 
creases from the place of its interconnection with the 
web towards its end. 
An advantageous feature of such a staple resides in its 

self-retaining in the bone tissue operated upon. Since the 
staple legs feature variable rigidity their bending and 
penetration into the bone tissue occur smoothly and 
require a relatively low force, whereby the operation 
for suturing the bone fragments becomes less traumatic 
and painful. 
Moreover, the herein-disclosed surgical staple is ad 

vantageous over all the heretofore-used ones adapted 
for uniting various tissues in being withdrawable after 
the bone fragments have knitted. This may become 
necessary in some medical indications, e.g., in cases of 
osteomyelitis. 

It is expedient that one of the embodiments of the 
present invention makes provision for an axial slot in the 
rod, which is open at the side rod surface and has a 
rounded-off portion at its bottom end. 
According to the present invention, prior to remov 

ing the surgical staple in question one must nip up the 
staple web, whereupon one of the forceps jaws is placed 
on the rod head and the staple leg is stationary fixed to 
the other jaw, and the forceps jaws are brought apart. 

Provision is also made in the forceps for a clamp for 
the staple leg to fix. 
An advantageous feature of such a method consists in 

a possibility of employing a relatively simple device, 
e.g., a forceps when but slightly modified. 
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2 
In what follows the present invention will be illus 

trated in a detailed description of some specific embodi 
ments thereof which are by no means limitative upon 
the present invention, and the accompanying drawings, 
wherein: 
FIG. 1 is a sectional view of the surgical staple in 

question, illustrating the rods having forced their way 
into the bone tissue and the staple legs still remaining 
not bent; 
FIG. 2 is a sectional view of the surgical staple in 

question, illustrating the staple legs having got bent and 
forced their way into the bone tissue; 
FIG. 3 is a fragmentary view of the staple when being 

withdrawn from the bone tissue; 
FIG. 4 is a fragmentary view of the staple when the 

rod is being removed from the bone tissue; 
FIG. 5 is a view of the staple extracting forceps; 
FIG. 6 is a section through the forceps jaws taken 

along the line VI-VI in FIG. 5; 
FIG. 7 is a view of the rod extractor; and 
FIG. 8 is a view of the rod having a hole open at its 

side surface. t 

Referring now to FIGS. 1 and 2 illustrating a surgical 
staple, said staple comprises two legs 1 interconnected 
by a web 2. For a smoother bending and lower bending 
force the staple leg 1 grows thinner from the place of its 
interconnection with the web 2 towards the end as can 
distinctly be seen in the drawing. 

Each of the legs 1 of the surgical staple carries a rod 
3 having a pointed bottom end 4 and a head 5, which has 
a radial slot 6 for the staple web 2 to pass. 
An axial hole or passage 7 is provided in the rod, said 

hole being open at the slot 6 in the head5, while a radial 
hole 9 is made in a side surface 8 of the cylindrical rod 
portion, said hole being open at said side surface, the 
zone of transition of the axial hole 7 into the radial hole 
9 having a rounded-off portion 10. 
A thread 11 is provided in the hole 7 on the side of the 

rod head 5. 
A surgical staple is inserted as follows (FIG.2). Using 

a surgical suturing instrument or any other device suit 
able for the purpose (not shown) one of the rods 3 is 
made to penetrate into one of the bone fragments, 
whereas the other rod is driven into the other bone 
fragment, whereupon a force is applied to the staple 
web 2. As a result the staple is acted upon by said force 
to move towards the rods, the staple legs 1 thrust 
against the rounded-off portion 10 to get bent and to 
penetrate into the bone tissue, thus strongly uniting the 
bone fragments, while the web 2 is accommodated in 
the slot 6. 

In cases of osteomyelitis (inflammation of osseous 
tissue) any alien body must be extracted from the bone 
tissue. However, none of the now-existing surgical sta 
ples can be withdrawn from the bone tissue operated 
upon. 
The herein-disclosed surgical staple can easily be 

removed from the bone tissue after the bone fragments 
have knitted by making resort to the instruments now in 
common use in, say, the following way. The staple web 
is nipped up with a medical (dental) cutting forceps: 
Then each of the legs is gripped individually by a media 
cal forceps, e.g., Kocher's, and first pulled out is the 
staple, then the rod. However, such a method of remov 
ing the staple of the present invention might be rather 
painful for the patient. That is why a special relatively 
simple device has been developed by us for removing 
the staple according to the present invention. The de: 
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vice is based on a slightly modified heretofore applica 
ble forceps which is shown in FIG. 5. The forceps 
comprises arms 12, a lock 13, ring-shaped handles 24 
and jaws 15 having slots 16 (FIG. 6). One of the jaws 15 
carries a locking screw 17. 
A special extractor (FIG. 7) has been developed for 

withdrawing the rod according to the present inven 
tion, said extractor being essentially a shank 18 having a 
thread 19 at its one end. 
To remove the herein-disclosed device, the soft cover 

tissues are slit open to expose the staple web 2 and the 
rod heads 5. Then the staple web is nipped up with a 
medical (dental) cutting forceps, the staple leg 1 is 
gripped by the forceps jaws 15 (FIG. 3) in such a man 
ner that the leg should enter the slots 16 in the forceps 
jaws 15, and is clamped by the locking screw 17. The 
jaw 15 devoid of the locking screw 17 rests against the 
rod head 5, whereby the jaws 15 get open. As a result, 
the staple leg 1 comes out of a bone tissue 20 and on 
passing through the radial portion 9 of the hole in the 
rod is straightened and then pulled out of the rod. A 
hollow 21 is left in the bone tissue 20 after extracting the 
staple leg 1 therefrom, which is rather fast to heal up. 
Then the threaded end of the extractor shank 18 is 

turned into the threaded portion 11 of the rod, and the 
latter is pulled out of the bone tissue. The hollow left by 
the rod is likewise liable to heal up fast. 
According to another constructional arrangement of 

the rod (FIG. 8) a hole 22 in the rod is open at the rod 
side surface and has a rounded-off portion 23 at the rod 
bottom end. 
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4. 
Though the present invention has been described in 

connection with optimum embodiments thereof, it 
should however be understood by those skilled in the 
art that a great many modifications and changes may be 
made without departing from the spirit and scope of the 
invention as defined in the claims to follow. 
What we claim is: 
1. A surgical staple, comprising two legs, a web inter 

connecting said two legs, pointed-end rods adapted to 
be fitted on each of the staple legs, each of said rods 
having a head with a slot for said web to pass, a through 
hole or passage in said rod for the respective staple leg 
to pass, said hole being open at said slot in said head and 
at the side surface of said rod, while the rigidity of said 
staple legs decreases from the zone of their interconnec 
tion with the web towards their end. 

2. A surgical staple as claimed in claim i, wherein 
said through hole in the rod has an axial portion passing 
lengthwise the rod and open at the rod head, and a 
radial portion interconnected with said axial portion 
and open at the side rod surface, the axial portion-to 
radial portion transition zone featuring a rounded-off 
pattern. 

3. A surgical staple as claimed in claim 1, wherein the 
hole in the rod is made as an axial slot open at the side 
rod surface and having a rounded-off portion at the 
bottom end thereof. 

4. A surgical staple as claimed in claim 1, wherein the 
staple leg grows thinner from the place of its intercon 
nection with the web towards its end. 
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